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In nearly every large electronics application, as much or more 


improvement has resulted from basic systems streamlining 


than from high-speed data processing 


Basic Flow Charting ‘Techniques 


& The feeling is slowly gaining ground 
among systems personnel that we have per- 
haps permitted ourselves a bit too much 
concern with the theory, application and 
mechanics of electronic computers at the 
expense of the basic techniques of our pro- 
fession. Most of us would be hard pressed 
to remember the last time that the pre- 
dinner discussions at a chapter meeting 
centered around how to write and present 
a good report or what constitutes good 
interview procedure; it has become much 
more fun to speculate on the potential uses 
of a machine which will do, not thousands, 
but millions of additions a second. The sub- 
ject of electronics in business is new, ro- 
mantic and, to varying degrees, practical. 
Voicing our opinions and our first—, sec- 
ond—, or fifth-hand knowledge of this or 
that computer makes us a real or vicarious 
part of this fascinating futuristic world. 

It further succeeds in overwhelming our 
junior brethren who stand about and won- 


Richard W. Pomeroy is a mem- 
ber of the staff of the manage- 
ment consulting firm of Fair- 
banks Associates, Greenwich, 


Conn. 
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der how any of these knowledgeable mas- 
ters of the field ever managed to gain 
access to the facilities which taught them 
the basic steps up the systems hill. 
7” vital importance of flow charting 

seldom is appreciated fully. It is of par- 
ticular interest as being one of the few 
devices developed for primary application 
to systems work. While not our exclusive 
domain, no other business or scientific dis- 
cipline relies so heavily on this type of 
charting as do systems men. The prime use 
and prime value of flow charting is to or- 
ganize our own thinking and understand- 
ing of complex procedures. 

The collection of the thousands of detail 
facts needed to have a thorough under- 
standing of an operation or project is done 
by the pick-and-shovel method of asking 
questions of everyone who knows anything 
about the job being studied. At this point 
the interviewer sets aside his lay techniques 
and becomes a Systems Analyst. He pulls 
from his hat a fascinating device, a simple 
procedure which will magically transform 
some 20,000 spoken words abbreviated into 
some 21 pages of written notes into one 
single roadmap of a complete clerical op- 
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Ficure 1. 


eration. Prior to the roadmap, the systems 
man’s head contained a large cloud of com- 
pletely disconnected details. As the map is 
assembled, each detail is pulled from the 
pile and put into its proper place and per- 
spective. On completion of the drawing the 
mass of mental detail has been arranged to 
form a compact area of complete compre- 
hension. 

A very important part of this compre- 
hension is that in seeing “How” the thing 
is done we come to understand a great 
deal of the “Why.” We sense—usually see 
on the chart, though occasionally we refer 
admiringly to a man who can “smell” or 
“feel”—areas of potential improvement. The 
investigation begins to take on direction, 
phase two of our flow charting story. 

These two phases constitute by far the 
greatest value of the flow charting method. 
Beyond this point flow charts, while of 
great usefulness, are of diminishing im- 
portance. 

( ee flow chart uses need not be 

labored here. We use them for refer- 
ence to check forgotten details; where our 
lines do not terminate satisfactorily they in- 
dicate details needed but missed. They are 
used to explain a job to someone else, fre- 
quently to the person doing it to impress 
upon him the magnitude of his job. They 


are simplified to form a basis for a presen- 
tation to key men; they are explained to 
instill management confidence in the 
thoroughness of our approach and the val- 
idity of our recommendations. They are 
drawn into procedures manuals. Flow 
charts are, in a word, very very important. 

The methodology of flow charting is as 
simple as it can be: we use symbols to 
represent pieces of material or events and 
we connect the symbols to indicate a time 
(implying a sequence or travel) relation- 
ship. A flow chart generally portrays only 
two things: operations, both clerical and 
machine, and forms. In some special pur- 
pose flow charts, for example the Schematic 
Flow Diagram, machines are pictured to 
better describe an operation; similarly files 
or furniture may be portrayed for a par- 
ticular purpose. On most flow charts how- 
ever machines are implied from a machine- 
operation symbol (e.g., the Accounting Ma- 
chine operation symbol on the IBM tem- 
plate) or from a word description accom- 
panying a general operation symbol, (e.g., 
the word “Type” which implies the use of 
a typewriter ). It is also interesting to note 
that the symbols titled “Permanent File” 
and “Temporary File” in most conventions 
are not intended as files but as infiling or 
outfiling questions. 
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simplicity of the flow charting 
method results in a versatility limited 
only by imagination; we can chart anything 
that moves through time. This versatility 
has resulted in thousands of different uses 
of the technique. From these many applica- 
tions come some charts which we describe 
as special-purpose flow charts and others 
sufficiently far removed from the basic ap- 
plication to deserve special titles of their 
own. And from this wide application also 
comes a confusion of terminology and a 
profusion of symbol conventions. 


Standardization Needed 


Regarding terminology we need only re- 
mark that we would all benefit from some 
standardization. As for symbol conventions 
we note that no one has as yet been able to 
devise a generally acceptable set of sym- 
bols which would cover the entire range of 
application. The American Society of Me- 
chanical Engineers convention, using a cir- 
cle, square, triangle and an outline letter D, 
is in wide use but suffers from oversimpli- 
fication. The template of charting symbols 
put out by a large office equipment manu- 
facturer, IBM, is probably the nearest thing 
we have to an accepted standard (Figure 
1.) There are two reasons for this: it is an 
intelligent answer to the problem; and the 
template is available free from any of a 
very large number of widely distributed 
salesmen. It seems unlikely that anything 
will better the IBM template in the im- 
mediate future. 


Adapt Symbols 


The objective here is to stress the point 
that no single charting convention is satis- 
factory for all needs. For maximum clarity 
of presentation it is vitally necessary to 
keep an open mind and to adapt the sym- 
bols to the requirements of what we're try- 
ing to describe. Any convention will, with 
a bit of imaginative squeezing, fit 97% of 
your charting needs. The remaining 3% 


can mean the difference between confusion 
resulting from trying to bend a description 
to fit a symbol not capable of conveying it, 
and a_ simple straightforward _ pictorial 
representation. 


\ ow flow chart presented as Figure 2 is, 

for the most part, of standard composi- 
tion. It is a simulated procedure intended 
to illustrate a handful of slightly unusual 
symbol treatments which deal with unusual 
situations. The symbol convention used is 
that of the IBM template. This convention 
is particularly well suited to portraying 
punched card operations (for which it was 
designed). The solid flow lines on the 
chart show the progression of documents, 
and the broken lines represent the transfer 
of information, as in a posting from one 
document to another, or the creation of a 
new document. This treatment of flow lines 
is clear and simple and seems to be the one 
in widest use. 


Mechanics . 


A word about the mechanics of the chart. 
All symbols, lines, and arrowheads on the 
chart were made up from pressure-sensi- 
tive tapes and printed symbols, in this case 
those made by Chart-Pak, Inc. It may be 
noted that the broken flow lines are actual- 
ly wider than the solid lines to show up 
equally as strong. The original of the chart 
was constructed 214 times the final size to 
permit the use of standard size symbols 
and typwritten text. The original was then 
reduced to its final size at some sacrifice 
of legibility, the reduced type being sub- 
stantially smaller than 5-point type, the 
smallest print standard (a printer's point 
is 1/72nd of an inch). Major headings were 
put together on the original chart from 
sheets of large letters printed on cello- 
phane. The circled letters in the body of 
the chart refer to areas which are discussed 
in the text of the article and reproduced 
there. 
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Monthly Billing Procedure aut MS-A-5 


Dats: amy 57 


OPERATIONS AND 
DESCRIPTION 


MASTER BILLING FILE 
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Billing Control Cards 
Detail Cards 
Revision Descr. Cards 
Territory Descr Cards 
Name & Address Cards 


file Revision Descr. 
card: 


a} 3 and destroy. 
INVOICE ’ 


Decollate carbons 
te burst invoices. 


TO DEL ACCTS 5. Manually sort out 
PROCEDURE (MSA-9) invoices with print 
on stub section (del:n- 


quent accounts) . 


6. Slit forms 
center 
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7. Take adding machine 
tape of of 
copies. 

batch and f 


Sort to billing 
cycle. 


9. Sort to bill 
month. 
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PAYMENT 
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se oe 
billing ana/or with 
items. Accumulate ag 
trot Cards due for bill- 
ing during month. 
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Reference A on the chart is a combina- 
tion of the Accounting Machine and the 
Auxiliary Machine symbols and is intended 
to illustrate that a summary ‘punch is cable 
connected to a tabulator. Both symbols 
carry the same operation reference number 
on the chart indicating a single machine- 
sequenced operation. 

Reference “B” is intended to portray a 
continuous invoice form of three parts with 
interleaved carbons. Such pictorial treat- 
ment is useful under some circumstances; 
for example, to highlight a before-and-after 
situation. Similar variations can be adapted 
to fit a number of special-purpose forms. 
This type of form could, alternately, be 
shown as a regular multiple copy form 
with every other copy shaded to indicate 
carbons. The invoice shown is perforated 
in the center and the two halves are let- 
tered to permit tracing through the rout- 
ing which follows. Similarly the copies of 
the invoice are numbered. After the form 
is burst and decollated it is separated man- 
ually into its two halves at operation 6. 

In the distribution, (Reference C) the 
three “B” copies are destroyed as indicated 
by the large X. A completely satisfactory 
symbol for destruction has not yet been de- 


(a) 


vised, probably because no convention has 
suggested a mnemonic symbol which can 
be drawn simply. The large X is in wide 
use as suggesting “X-ing out” or crossing 
off. Part A3 of the invoice set is now taped 
on an adding machine, operation 7, and 
leaves the chart to be picked up on an- 
other chart. 

Reference D is a distribution symbol 
used to separate the paths of copies of. the 
form. This distribution convention is par- 
ticularly versatile. It is based simply on 
numbering each copy of a multiple-part 
form and correspondingly numbering the 
lines as they break away from the main 
flow line. It can be used to show a complex 
routing of an unlimited number of copies 
in a compact space. 

Operations 3, 8 and 9 portray three dif- 
ferent sorting conventions, the horizontal, 
diagonal and vertical. The first two (Ref- 
erence E) are simple sorts. The advantage 
of the horizontal is a saving in space on a 
vertically drawn chart; this space saving 
is obvious from a comparison of the hor- 
izontal with the diagonal. 

The vertical sort symbol (Reference F ) 
or “sorting rake” permits the portrayal of a 
very complex sort in a minimum of space. 
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In this case the January through October 
cards are destroyed. The November cards 
then go through an additional sort to separ- 
ate the Ist from the 15th cards. The former 
are then destroyed and the latter are joined 
by the December cards from above to be 
sorted to full and partial payments. The 
other three classes of cards, Quarterly, 
Semi-annual and Annual billings, are sub- 
jected to slightly different processing after 
the first sort to month; this is explained in 
the text. The rake symbol is here squeezed 
into a very tight space to point up its com- 
pactness. It is further abbreviated through 
the use of vertical print for the month 
names and the use of the word “ETC” to 
replace the months between March and 
October. 

After the full and partial payments are 
separated, the former are tabulated to the 
Prepaid Report and report totals are ad- 
justed by the amount of partial payments. 

The report then proceeds (Reference G) 
to cross the main flow line, a complication 
which should be avoided where possible. 
The main flow line then turns across the 
page and up, a bad practice which tends 
to confuse but which was resorted to here 
to get the entire procedure on one sheet. 

chart areas discussed are a small 
sampling of the ways in which the 
standard approaches to charting can be 


varied to produce special effects. For flow . 


FLOW CHARTING 


charting to achieve its widest application 
and optimum value, we must proceed in 
the direction of making imaginative use of 
simple symbol standards. 

The opposite extreme of this is to assign 
a different symbol to every operational con- 
dition, clearly an impossible task. The val- 
idity of using a small number of symbols 
which can be combined and varied to por- 
tray different conditions is borne out by 
the attempt of one government agency to 
develop enough symbols to cover almost all 
situations. More than a hundred symbols 
were designated and intended (with only 
limited success) to suggest the operations 
they represented. Aside from the complica- 
tions of using such a large battery of sym- 
bols and the ambiguity which is bound to 
result from borderline operations, the im- 
portant advantage of being simply under- 
stood is completely lost. We have only to 
review the uses which flow charts serve to 
appreciate the importance of simplicity of 
understanding. We cannot expect an un- 
familiar person who is probably little in- 
terested to begin with, to refer to a tedious 
list of symbol meanings, nor can we devote 
half the chart page to lengthy expanatory 
legends. 

It is not too far amiss to think of the 
systems profession as stemming in large 
part from the development and refinement 
of the flow chart as a simple, effective and 
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specialized working technique. In this age 
of electronic logic it is interesting to note 
that the basic flow charting device has lost 
very little of its relative importance. In the 
multifarious writings on computer appli- 
cations one vitally important fact is fre- 
quently repeated and almost as frequently 
ignored: In nearly every large electronics 
application, as much or more improvement 
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Command Work 
by she 


& What is the first step in any organiza- 
tion analysis work? Isn't it to determine the 
reason for the existence for each part of 
the organization, which is the work it does? 

Normally most managers divide work 
into two categories: 

1. Direct Work. This is the work that is 
the main reason for the existence of the 


organization. In a factory this would be the: 


work actually done on the product. 

2. Indirect Work. This is work that is not 
performed to manufacture the product. In- 
direct work is a support, or a service to the 
direct work. Such work includes accounting 
and various services such as internal mail 
systems, the maintenance man, the carpen- 
ter, the electrician, etc. 

All work cannot be divided into either 
direct work or indirect work. There is an- 
other kind; the work of command. If we 
sort work in three categories, instead of 
two, we change our entire viewpoint and 
alter our approach to organization analysis. 

As it is now in our organization analysis 
we drop all our command functions in the 
indirect category. We mix up management 


MANAGER’S STAKE 


has resulted from basic systems stream- 
lining than from the high-speed processing 
of data. Carefully considered, such com- 
ments suggest quite strongly that perhaps 
the basic systems job is not being handled 
as well as it might be. In back of every 
Logical Diagram drawn to assist the com- 
puter programmer are an awful lot of plain 


old Flow Charts. s/p/a 


IN SYSTEMS 


functions with service functions. So let's 
sort work into three classifications: (1) 
Direct, (2) Indirect, and (3) Command. 

What work should we include under the 
command function? Certainly we include 
the work done by men assigned to run a 
group or a department. This includes the 
leadman, assistant supervisor, supervisor, 
general supervisor, manager, and even the 
work of the vice-president. These men di- 
rect other people, make decisions, develop 
policy, control and coordinate work. 

What else should be included in the com- 
mand category? Such work as administra- 
tive planning, control and reporting. We 
should include administrative systems; bud- 
gets and work authority control; and what- 
ever intelligence reports set-up the organi- 
zation needs. 

With command work set apart, we can 
do some analyzing. What is the command 
ratio to direct work? To indirect work? 
To both? The amount of command work 
often is surprisingly high—20%, 25%, some- 
times higher. What should it be? What is it 
in competitive industries? 

Perhaps there isn’t enough command 
work. Then planning suffers. Perhaps many 
men paid to do command work actually 
are doing support or service work. Some- 
times vice-presidents spend two hours 
opening the morning mail. 

So we have three kinds of work: direct, 
indirect, and command work. s/p/a 
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Program maintenance and system follow-up, generally a 


forgotten area, ts a full-time job at Ford Motor Co. 


The Importance 


of Program Maintenance 


ay 


& A great deal of attention has been fo- 
cused on practically every facet of com- 
puters, ranging from feasibility studies to 
a step-by-step procedure for the installa- 
tion of a computer. Very little mention, 
however, has been made of how often and 
how much program maintenance work is 
involved for a business application after 
it has been successfully installed. 

Recognizing that the amount of program 
maintenance will vary with the type of ap- 
plication, perhaps some idea may be ob- 
tained by relating the experience we have 
had at Ford Motor Company concerning 
the maintenance of our Hourly Payroll 
programs. 

In March 1956, Ford Motor Company 
began utilizing a 702 IBM electronic com- 


John Boccomino is in the pay- 
roll and computer systems de- 
velopment section of Ford Motor 
Company. He leads a two-man 
team responsible for mainten- 
ance of computer progrems used 
in processing the company’s 
hourly payroll. 


puter to process the hourly payroll. Cur- 
rently approximately 70,000 hourly em- 
ployes are paid weekly with the computer 
system. Several separate programs with an 
aggregate total of approximately 13,000 in- 
structions are utilized in the system. 


wo major programs, i.e. Payroll File 

Maintenance and Payroll Processing, 
are illustrated in the general flow chart. 
Very briefly, the File Maintenance pro- 
gram, as the name implies, performs all of 
the normal record maintenance functions 
found in any type of record keeping. It is 
able to remove terminated records, change 
any data carried in the record, such as 
badge number, hourly rate, various au- 
thorized weekly and monthly deductions. 


The Payroll Processing program concerns - 


itself primarily with the calculation and 
preparation of checks, payroll registers, the 
distribution of hours and money, and the 
updating of the employe’s record to record 
his current quarter and year-to-date earn- 
ings. 

To complete our complement of pro- 
grams constituting the 702 system, we have 
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in addition to the two previously mentioned 
major programs, a quarterly tax program, 
vacation accrual, and special payroll re- 
ports programs. 

Program maintenance activity on such a 
system, performed less frequently as the 
system was progressively perfected, was 
traced to five general causes: 


1. Undetected Program Errors 


Although debugging of the program was 
extensive, it was not possible to predict all 
conditions or combinations of factors which 
could affect the operation of the programs. 
As a result, during production runs on the 
computer, intermittent errors periodically 
came to light as inadequate output was 
generated by the 702. In many instances 
the error was so subtle that several days 
were spent in isolating the trouble. 

A typical example occurred in the File 
Maintenance program. As a by-product of 
maintaining a current master tape, this 
program generates detail for the central 
mailing file each time an address change, 
new hire, or termination is processed. We 
discovered that each time an _ address 
change, new hire, or termination was pro- 
cessed, this detail was not generated | ( put 
out) 100% of the time. Investigation of the 
computer output revealed a definite pattern 
of omissions. A check of the program in- 
structions revealed that it was inadvertently 
omitting the creation of this output data 
each time the following combination of 
transactions was made for a single employe 
record: 


A. Process a badge number change ( Up- 
on detection of a card punched with 
a significant code as well as the old 
and new badge numbers ) 

B. Process a Blue Cross Insurance de- 
duction (Automatically “triggered” 
once a month upon recognizing a 
proper Blue Cross code in the master 
record together with identifying a 


predetermined console switch set- 
ting ) 

C. Process a change of address (Upon 
detection of a second card punched 
with a specific code and new address ) 

Because these three conditions for one 

record seldom occur at the same. time, 
several weeks of processing had taken place 
before this defect in the program was 
brought to our attention. It is common to 
detect errors of this nature even after many 
months of successful operation. 


Z. Incorrect Input Data 


_ our experience, one of the major causes 

of trouble encountered in a computer 
installation is incorrect input information, 
generally in the form of punched cards. 
Whenever the clerical force questioned the 
validity of certain output information or 
the lack of positive computer action on a 
given record, investigation would generally 
prove that the source of trouble was im- 
proper input data. Three courses of correc- 
tive action are open when the source of 
error is identified: 

A. Place a tighter control on the clerical 
operation which originates the data. 

B. Perform machine edits on input data 
prior to 702 processing. 

C. Incorporate into the 702 programs the 
ability to detect and by-pass the 
errors. 

Although we provided mechanical edits 
as well as some 702 programmed error de- 
tection routines, a few input errors were 
still getting into the system, resulting in 
time-consuming stops on the computer. In 
many instances the source of trouble cannot 
be identified immediately or related to in- 
put errors. A classic example of this type 
of error condition occurred when an em- 
ploye master record was in the system 
several weeks before giving any positive 
indication that it carried an improper code. 
This erroneous code was modified each 
week until it finally became a character of 
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a type which inadvertently caused signifi- 
cant computer action. Only by reconstruct- 
ing manually all conditions and computer 
operations performed on this record were 
we able to account for the code characteris- 
tic at time of detection and the consequent 
action taken by the computer. Cases such 
as this compelled us to make additions to 
the program that would eliminate recur- 
rences of this nature. 


3. New Situations 


With the gradual acquisition of new rolls 
to be processed on the computer, new and 
unanticipated situations were introduced to 
the system that required additional modi- 
fications to the programs. 
example, our File Maintenance pro- 
gram contains a series of instructions 
that verifies each employe’s record entering 
the computer to insure that the hourly rate 
contained in each record falls within a spe- 
cified minimum and maximum range. Re- 
cently we began paying a newly built plant 
where the rates did not fall within the ac- 
ceptable range stipulated by the program. 
This caused the 702 to generate pages of 
rate error notices. In this simple case, some 
computer time was wasted by writing these 
false error messages, which elim- 
inated quickly by a slight revision to the 
program. However, depending on the type 
of computer action brought about by un- 
anticipated conditions, the consequences 
could have been much worse and might 
have necessitated numerous revisions to the 
program. 
Due to the fact that the processing in a 
computer system takes place in a manner 
which is not perceptible by vision, a good 
deal of attention must be given to seem- 
ingly minor procedural changes. Even the 
slightest deviation may have an adverse 
effect on the computer system. In all cases, 
the program should be analyzed to de- 


S & P August 1957 


termine what program changes, if any, are 
required to cope with the situation 


4. Fuller Utilization of the Computer 


In most computer systems, certain phases 
of the clerical operation are not pro- 
grammed initially, either by conscious 
omission or oversight. Hence, after the 
system is functioning smoothly, efforts are 
made to incorporate additional functions 
which ease or eliminate clerical trouble 
spots or provide additional information in 
report form for management. 

Examples of this activity range from the 
simple insertion of a few instructions to 
provide for automatic printing of the pay 
ending date at the top of each register 
page, to more elaborate modification of the 
program. Two such revisions to the pro- 
gram provided statistical reports and auto- 
matic payment of holiday pay. The latter 
example brought relief to the keypunch 
section and reduced the need for clerical 
determination of holiday pay eligibility, 
based on seniority. 


5. Dynamic Nature of the Application 


The Payroll Programs always will be 
subject to constant revisions due to the 
numerous changes in Company policies, 
new union contracts, Government regula- 
tions, etc. Following are a few examples 
that we have experienced already: 

A. Supplemental Unemployment Benefit 
Plan. This plan, negotiated between the 
union and the Company, supplements the 
normal unemployment compensation bene- 
fits. Because this plan is associated closely 
with the number of hours an employe 
works in any one week, it became a pay- 
roll responsibility. As such, we were re- 
quired to incorporate certain processing 
phases of this plan into the existing payroll 
programs. 
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B. Annual Improvement Factor. Once 
a year, under the present union contract, 
each employe receives a rate increase. The 
amount of increase is arrived at by using 
an applicable formula for each classifica- 
tion. Since the effective date for this an- 
nual rate increase falls on a different day 
ach year, the program must be modified 
annually to compensate for this difference. 

C. Semi-Annual Changes in Group In- 
surance Premium. Since the insurance pre- 
mium rates are an integral part of the em- 
ploye’s master tape record, twice a year 
revisions to the program were made _ to 
process insurance rate changes. (Recently 
we have provided for automatic recogni- 
tion by the computer to process these rate 
changes without revising the program each 
time a rate change was required ). 

D. Social Security Withholding Rate 
Change from 2% to 2%. This, of course, 
affected our net pay computation, and re- 
quired a simple program change. 


conclusion, the numerous additions and 

changes made to the payroll programs 
add up to 3550 computer instructions in less 
than one year. The payroll processing pro- 
gram has grown from 3300 instructions to 
4150 instructions, an increase of 20 per 
cent. The payroll file maintenance program 
has grown from 2500 to 3250 instructions, 
an increase of 23 per cent in program size. 
As a result of these numerous changes, the 
payroll was processed with a new program 
about every other week for the first ten 
months of operation. 

Although program maintenance and sys- 
tem follow-up activity is generally a for- 
gotten area, it has proven to be a full 
time job. s/p/a 


Please send any communications regard- 
ing SPA to national headquarters at 4463 | 
Penobscot Building, Detroit, Mich. 
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effective Svstems 


» Like most Systems Departments, we 
too periodically performed the self-evalu- 
ating function of “Where do we stand?” in 
company service. The usual approach was 
from the standpoint of improvement in 
communications, selling, installation, etc. 
However, the feeling persisted that in spite 
of our efforts, somehow we were dragging 
our feet—we were not keeping up with 
a growing company’s needs for systems 
changes. 

While realizing that we were not “keep- 
ing up, it was nonetheless startling to 
hear the supervisor say, “Then let’s get 
ahead of present needs.” It sounded im- 
possible, but we were asked to: 

1. Provide one tool that would permit 
systems change to be integrated in 
advance with future operations. 

2. Recognize the need for “brush fight- 
ing” only on request and for immedi-. 
ate remedial needs. 


Robert E. Sellers (left) 
is Supervisor, Systems, 
and Gerald P. Grant is 
Systems Analyst, Re- 
search, at Marathon 
Corp., Menasha, Wis. 
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Systems is an ever-changing philosophy; today’s theories will 


be tomorrow’s principles and tomorrow’s principles may well be 


obsolete the following day 


Specifically, this tool for future systems 
design was to incorporate the following 
features: 

1. Be so designed that it could be in- 

tegrated readily into management 

approved forecasts. 

. Permit systems design for the future 
which would erase the old barb of 
“change for change sake” or “this 
has worked for X years, why change 
now?” 

3. Furnish a systems design that would 
be the basis for future organizational 
and manning needs. 

4, Furnish a basis adaptable to technical 
developments in paper reporting and 
analysis output. 

[ ‘ sually the first work of any newly 

organized administration is confined 
largely to corrective action, in remedying 

a legacy of particularly troublesome or- 

ganizational and operational problems— 

and so has it been with systems. True, 
there have been numerous developments 
in the field of systems, such as the concepts 
of work simplification, clerical performance 
standards, integrated data processing, and 


bo 


more recently, electronics, many of which 


are in successful operation today. However, 


s Phrough Lone Range Planning 


their application has, for the most part, 
stemmed from current problems; thus, 
whether major systems installations or 
minor methods innovations, they are still 
in reality, “fire-fighting” or short range 
considerations. And so they will remain 
until the basic philosophies of systems 
undergo some radical but very necessary 
changes, which will provide the basis for 
effective systems through long range plan- 
ning. 

Systems, as we recognize it today, has 
but a single purpose, which simply stated, 
can be reduced to a single word: improve- 
ment. Translating it further into more 
specific terms of our activity, this improve- 
ment is generally directed toward stream- 
lined performance, increased margin of 
profits, and maintenance of effective con- 
trols over operations. 

By themselves, these objectives or any 
others you may choose to substitute, for 
that matter, certainly are desirable targets. 
But conversely, by themselves, and par- 
ticularly in terms of present short range 
considerations, they are wholly inadequate. 
Systems should be considered akin to a 
science: as such, underlying even the stated 
objectives for improvement is the fact that, 
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continued 


like our sciences, systems is an ever-chang- 
ing philosophy. Today’s theories will be 
tomorrow’s principles; and tomorrow’s prin- 
ciples may well be ancient history and 
obsolete the following day. 

Systems have fallen short of their true 
objectives in spite of the introduction 
of numerous technological advancements. 
They are still inherently defective because: 

1. Systems are established, evolving 

around either personalities or special 
abilities, and therefore, are not im- 
personal. 

2. Systems generally do not have the 


flexibility to lend themselves to 


changes in character of business 
operations. 

3. More often than not, systems fail to 
provide for addition and growth of 
either functions or business itself. 

4. Systems often “bog down” at the 
merest mention of changes in physical 
location, which are increasingly prev- 
alent in this era of changing market 
trends and sources of material and 
labor. 


Actual Cases 


hort of mastering the art of crystal- 

gazing, it would appear virtually im- 
possible to design systems having the flexi- 
bility to stay ahead rather than keep up 
with the business. And yet, crystal-gazing, 
based on, and supplementing a realistic and 
logical interpretation of business trends, 
is no more far fetched than sales forecast- 
ing, budgeting or production planning, 
which seemed equally far fetched only 
yesterday. 

Although still in its infancy, so to speak, 
long range planning in systems has already 
profited users of this new concept. Here 
are some examples of actual cases, illus- 
trating the potential of long range plan- 
ning in systems: 

Before the advent of long range plan- 
ning, one company acquired a manufac- 


turing plant. Today, nearly a year after its 
acquisition, they are still reviewing regu- 
larly, then integrating its systems and 
procedures with the over-all pattern of 
operations, on a come-and-go, “fire-fight- 
ing” basis. 

On the other hand, they presently are 
in the process of expanding manufacturing 
operations in another area of the country. 
Although these manufacturing facilities are 
not yet completed, the systems department 
is already actively engaged in the develop- 
ment and implementation of their systems 
and procedures, and will integrate them 
with the master company plan, immedi- 
ately upon commencement of operations, 
with no subsequent modification or “fire- 
fighting” activity required. In fact, not only 
have they been participating actively in 
this program since management’s decision 
to expand, but also, thus appraised, they 
are now in a position to install advanced 
systems and procedures, which are _pro- 
grammed for company-wide introduction 
at a later date. 

A second company is in the process of 
constructing new office facilities, resulting 
from growth and expansion of operations. 
While still in the planning stages, studies 
were made of paperwork flow which, 
coupled with present and future personnel 
growth and equipment requirements, as 
well as projected systems activity, is not 
only influencing the construction of the 
building itself, but also has resulted in 
the development of an advance plan for 
utilization of these facilities, including 
office and equipment layouts. 


ae another company is in the process 

of installing integrated data processing 
which will ultimately affect 16 plants, 18 
branch offices, and 5 warehouses. Because 
of the magnitude and scope of operations 
involved in these projects, one can ap- 
preciate the staggering time and systems 
staff requirements. However, in view of 
tangible and substantial benefits with rela- 
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tively little modification required other 
than in the mechanics of paperwork meth- 
ods, they are proceeding on a limited scale, 
extending the I.D.P. application to only 
those areas which at this time afford the 
greatest and immediate potential. However, 
by direction of executive management, a 
committee has been. formed, representing 
every area of operation, for the express 
purpose of implementing this program 
with provisions for conformance with a 
long range, master plan, encompassing the 
full scope of operations. This committee, 
working in cooperation with the systems 
project staff, is fully empowered to make 
such decisions for their respective divisions 
as will enable and insure the successful 
application of this system, whatever its 
ultimate coverage may be. 

These and other benefits, which could 
be similarly elaborated on, are classic ex- 
amples of long range planning in action. 
Three ingredients are required to make 
such a program possible: 

1. The understanding, complete agree- 
ment, and unequivocal support of 
executive management. 

The full cooperation of all levels of 

supervision, throughout every operat- 

ing area of the company. 

3. The time and combined effort of the 
systems function in the development, 
formulation, and application of the 
long range plan. 


Lo 


Systems Questionnaire 


in basis for long range planning is 

depicted in the exhibit entitled “Long 
Range Planning Systems Questionnaire.” 
(Illustrated on pages 16-17) Note that, 
aside from certain specific details which are 
characteristic of the paper industry, the 
general pattern, as well as the questions 
themselves, can readily be applied to any 
company. This questionnaire, then, going 
back to the three ingredients for long range 
planning, is the result of the time, thought, 


LONG RANGE PLANNING 


planning and effort on the part of the 
systems department. 


Line Operations 


The next, and perhaps most obvious 
observation is that the questionnaire is, 
after all, only a questionnaire, which by 
itself, is otherwise worthless. Here’s where 
the second ingredient comes in. In referring 
back to the questionnaire, you will note 
that it relates entirely to line operations; 
as such, it must, of course, be answered 
by line supervision. To insure equal con- 
sideration of all phases of operations in 
the subsequent evaluation and application 


_of the questionnaire, every operating area 


of the company must be contacted, and 
must participate on an equal basis in com- 
pleting this important requisite of long 
range planning. 

Finally, and most important, no venture 
into a concept as significant and far reach- 
ing as long range planning could hope for 
even the slightest measure of success with- 
out the full support of top management, 
who of course, make the major policy 
decisions which will steer the course of 
your company’s progress. 

The primary consideration for long range 
planning, whether systems-wise or opera- 
tional, must of necessity center on the 
basic objective of any company, namely 
the salability of a product (or service) at 
a profit. The focal point for coordinating 
this information in our company is the 
profit planning section of our budget de- 
partment which is in the controller’s divi- 
sion. Thus, by using the long range coor- 
dinated forecasts of our budget depart- 
ment, we are integrating our source data. 
Following this reasoning then, the ques- 
tionnaire is based on four key questions 
relating to product sales: 

. What products are we going to sell? 
2. How much are we going to sell? 

3. Where are we going to sell them? 

4. How are we going to sell them? 
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SYSTEMS PLA&NNI! 


KEY QUESTION SALES MANUFACTUR 
1. What products will we sell, and in what proportion will we 1. What are the items of product desired! 
sell them? 
a. stock products 
b. food packaging 
c. other 
chemic 
(4) new products 
WE GOING TO SELL? 
2. What will our position be in research and development of 
new products, especially as they relate to competitive 
market trends? 
a. paper products 
b. plastics 
c. metals (foil) 
d. other 
1. What is our projected $ sales forecast? 1. What is the desired volume of each it 
2. What will our resultant unit order volume be, according to 2. What is the basic policy as to class « 
classification? a. items manufactured to stock 
a. stock products b. items manufactured to custom 
HOW MUCH ARE b. orders manufactured to customer specifications c. items to be purchased 
c. all other 
WE GOING TO SELL? 
1. Who are we going to sell to and in what proportion are we 1. Where are the products to be manufac 
going to sell? a. present plants - present faci 
a. jobbers b. present plant + with modific: 
b. food packers c. projected plants 
c. supermarkets ) what is labor availab 
d. retail trade skills required? 
e. other sales outlets (2) what is union relatios 
2. Where are these markets predominately located? (3) what is a 
WHERE ARE WE 
3. What is the relationship of our consumer market to manu- (b) raw material | 
facturing facilities? (c) utilities and. 
GOING TO SELL THEM? 4. What is our position in relationship to expansion of sales (d) transportatior 
into foreign market? 2. What type equipment and machinery v 
a. where a. manual 
b. in what proportion to domestic sales b. mechanical 
c. automatic 
3. What type physical arrangements and 
utilized? 
a. in line or process 
b. separate or class of process 
1. What will the basic structure of our sales organization be? 1. What are the material specifications? 
a. end product a. by product 
b. retail outlet b. by class of product 
c. geographic region c. by plant 
(1) territory 
(2) producing plants 2. What are the manufacturing processe: 
a. specific operations to be perf 
2. How will sales operations be carried out? . sequence in which operations 
a. centralized c. equipment required to perform 
b. decentralized d. inventory requirements 
c. centralized - decentralized (1) raw material 
3. What service sales functions will be required to supplement (2) in process 
field selling activity? ” ” (3) finished goods 
e. what services are required to 
b. sales engineering Production 
HOW ARE WE GOING c. sales administration ) production o#gineerit 
d. sales control (2) production fanning : 
TO SELL THEM? 4. How will branch and regional sales offices be organized (4) operational fervices 
with respect to field selling and home office operations? (5) purchasine * 
(6) maintenar. ani rep; 
5. What will be the basic sales policy? (7) warehous ng 
a. high quality, service traffic and sipping 
b. quantity for mass market f. how is waste to be dispo.ed « 
6. What consideration is being given to automation in sales 3. What are personnel requirements: 


operations? 
a. order handling 
b. sales reporting 
c. sales control 


a. productive labor 
(1) skilled 
(2) semi-ski 
(3) noneskil!: 

b. none-productive 
(1) skilled 
(2) semiesk: 
(3) 

4. What are material require 1's? 


PLANNING QUESTIONNAIRE 


EXHIBIT I 


FACTURING 


ACCOUNTING 


ORGANIZATION 


roduct desired? 


Will the type of products be so diversified as to require 
individual cost work, or will the types of products lend 
themselves to standardization? 


2. Will the overall volume be spread somewhat equally over 
the line thus requiring more cost work or will there be high 
A concentration of sales in a few products thus permitting 
| considerable summarization? 
i 
ume of each item of product? 1. How much of the projected increase will be due to volume 
y as to class of manufacture? rather than price? 
ured to stock 2. What effect will the increased volume have on processing? 
ured to customer 
chased 3. How much of a volume increase can our present organization 
absorb? 
4. What ie should we fttons to, handle the excess increase? 
more personnel 
b. more mechanization 4 
c. different system 
d. decentralization in varying degrees fem partial to 
complete 
to be manufactured? 1. Will volume of sales and production in certain geographic 
+ present facilities areas suggest the feasibility of a decentralized accounting 
.  — modifications and/or additions function in that area? , 
<" ™ ilabili — 2. Would decentralization be more desirable with control 
plants in various area (thus permitting machine accounting) 
required? or decentralized into each plant? 
s union relationship of area? 
s relationship of plant to: 3. Will specialty products increase the work load as compared 
market outlet to stock orders? 
4. Will foreign sales require a separate accounting function? 
transportation 
nd machinery will be utilized? 
angements and plant layouts are to be 
ess 
iss of process 
specifications? 1. Will we operate with one centralized accounting department? 
2. Will accounting organization be decentralized according to a 
duct divisional or basic unit organization? 
; 3. If we have a divisional organization will we: 
uring processes to be employed? a. use regional centralization within a division? 
tions to be performed on each product b. complete decentralization with regional control? 
— ae to be performed c. complete centralization for all divisions? 
— acidemia 4. Will it be more desirable to decentralize, thus using hand 


aterial 

cess 

ed goods 

are required to sustain planned 


stion 6Agineering 

>tion Planning and services 

y control 

ional tools and dies 
asine 

enan and repair 


ous neg 
ays nd sipping 
dispo.ed of? 
quirements 
or 
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ats? 


methods, or to centralize, thus permitting machine account- 
ing? 


. Will trained personnel be available for decentralization? 
6. 


Will warehousing be a large factor thus causing modifications 
in accounting practices? 


10. 


. What is the fundamental 


philosophy of the company? 


. What type of organization? 


a. functional 
b. divisional 


. Will we centralize or 


decentralize? 


. Which operations will be 


decentralized? 


. Will we set up a business 


unit organization? 


. Will we be a self-contained 


business organization? 


. What is the fiscal policy of 


the company? 


. What is the sales policy of 


the company? 


. Should we be decentralized on: 


a. end product 
b. by product 
c. geographically 


Should we have central 
adviso.y group? 
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Answered in all their ramification, and 
particularly in terms of future operations, 
such as three, five, or ten years hence, these 
questions will provide any systems depart- 
ment with a comprehensive operational 
plan, invaluable for programming, develop- 
ing, installing or implementing systems 
projects. Most important, though, it will 
enable them, for the first time, to install 
systems with a reasonable assurance of 
permanency, tailored according to long 
range company requirements. 


Special Questionnaires 


R ecognizing that uncontrolled, these rela- 

tively simple questions would result 

in a maze of varied and unrelated answers, 

it was necessary to break the questionnaire 

down into smaller, more specific compo- 

nents, for integration from long range fore- 

casts. Separate and specific questionnaires 

were developed according to the individual 

requirements of each operating division 

affected, namely: sales, manufacturing and 

accounting, as well as an organizational 

section applicable to all areas. That these 

answers will vary widely is evident in the 

questionnaire itself. For example, the ques- 

tion, “Where are we going to sell them?” 

is broken down further according to oper- 

ating divisions, and then in terms of specific 
functional interests as follows: 

eee “Who are we going to 

sell to and in what pro- 

portion are we going to 

sell them? ........... 

Manufacturing....“Where are the prod- 

ucts to be manufac- 

” 

Accounting... “Will volume of sales 

and production in cer- 

tain geographic areas 

suggest the feasibility 

of a decentralized ac- 

counting function? .” 

This, then broadly outlines the theories 

of long range planning. To demonstrate 


the extreme flexibility of this concept, we 

have selected two actual experiences as 

widely opposed as possible. 

One deals with the determination of 
space requirements and the physical lay- 
out of new office quarters prior to con- 
struction. The other is a completely inte- 
grated data processing program involving 
the order-invoicing routines designed for 
utilization in multi-plant operation. 

In the first instance, they were interested 
in the most effective utilization of space 
and efficient layout based on the actual 
work flow. Based upon the various fore- 
casts, plans and objectives disclosed as a 
result of the questionnaire, it was relatively 
simple to program the project. The ob- 
jectives were readily established as 

1. To establish a basis for the physical 
location and layout of the various 
functions within the accounting divi- 
sion, for the purpose of: 

a. The best balance to facilitate the 
necessary paperwork and/or in- 
formation between functions. 

b. The elimination of crisscrossing 
and backtracking of paperwork by 
locating each function as close as 
possible to: (1) its source of data; 
(2) equipment, services and/or 
reference sources; (3) the destina- 
tion of its completed work. 

Evaluate the relationship of the ac- 

counting division with other company 

areas and the effect of its location on 
integrated activities. 

Based upon the questionnaire projected 
on a five year basis, the organization and 
personnel requirements were established. 
This was integrated into the project for 
subsequent use in the final determination 
of space requirements. 


Lo 


N“* a complete survey of paperwork 
was made to establish the flow be- 
tween functions. To facilitate the study and 
compilation of data, a key sort card was 
designed. Of particular interest is the fact 
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that the card was designed not only to 
establish and trace paper flow, but also for 
subsequent application in forms, records 
and report control programs. 

Instructions for uniform compilation, 
analysis and classification of data were 
developed, and final analysis and evalua- 
tion of the data collected and classified 
resulted in the physical layout of the office 
which provided for the best balance of 
flow and interchange of paperwork be- 
tween functions. 

The second illustration deals with the 
application of long range systems plan- 
ning to integrated data processing. This 
era of highly competitive business accents 
customer service. To render improved serv- 
ice to its customers, this company is ex- 
panding manufacturing facilities to keep 
abreast of ever expanding markets. 

Confronted with a policy of centralized 
control and decentralized operation, it was 
of prime importance to shorten the time 
cycle between the receipt of an order at 
a central location, the assignment to a 
specific plant for shipment and its subse- 
quent same day invoicing back at their 
central office. 


A! first glance, it appeared that expansion 

of present systems might have solved 
the problem. However, closer scrutiny of 
the plans, objectives and forecasts devel- 
oped through the use of the long range 
questionnaire disclosed that such a step 
would create more problems than it would 
solve. Analysis of their needs indicated that 
the solution to the problem lay in integrat- 
ed data processing. Analysis of the com- 
plexity of products, plant locations and 
capacities and projected order volume, 
dictated the decision to utilize mechanical 
data processing equipment. Electronic data 
processing was deemed to be impracticable 
for the foreseeable future. The completed 
system must not only be capable of rapid, 
accurate and economical operation, but 
must also provide for immediate assimila- 
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tion of additional manufacturing plants in . 


outlying locations. 

While ultimate coverage will not be fully 
completed for the next two years, they are 
in a position to develop all its details with 
adequate provisions for every phase of 
operation based on requirements disclosed 
through long range forecasting. 


Punched Tape 


The basis for processing all data em- 
bodies the use of the standard five channel 
punched tape. This enables the utilization 
of tape punching—tape reading office ma- 
chines, as well as commercial facilities for 
long distance data transmission. 

At the moment, they are designing forms 
for integrated and automatic order, ship- 
ping and invoice preparation. They are pro- 
viding for selective programming of data 
for mechanical preparation of various sales, 
production and accounting reports and an- 
alyses. 


illustrations typify the manner in 
which you too can evaluate past and 
present experiences and project them to 
predict the future. In this way, you will 
be able to establish sound systems and pro- 
cedures to enable the attainment of man- 
agement’s objectives. 

In summarizing, then, we have outlined: 
the principles of long range planning for 
systems; its application in systems pro- 
grams; and some of the advantages possible 
should you want to consider similar de- 
velopment and application in your com- 
pany. 

So there is no misunderstanding about 
long range systems planning, bear in mind 
that the questionnaire is not a “cure-all” 
to be applied in liberal doses to any or all 
of your systems problems. It will not, for 
example, resolve the practicability of me- 
chanical versus manual methods of opera- 
tion; nor will it alter in any way the 
methodical and painstaking study required 
in any systems project. s/p/a 
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Messages must flow among men if business is to be done 


Men, Messages and Means 


® Men, messages and means are the ba- 
sic factors with which we deal in systems 
and procedures work in business. 

Did you ever ask yourself what it is 
‘to do business’? First you have to have 
men—used in the generic sense and _in- 
cluding women. Take away the people and 
there’s no business left. The moment these 
men begin to do business of any kind, 
they must at least begin to understand 
each other, they must communicate with 
each other, in one way or another they 
must send and receive messages. 

‘o grasp the importance of messages, 

visualize the situation created in any 
business if the chain of messages forming 
the communications system is broken at 
any point. It is a sure-thing bet that opera- 
tions beyond that point will come to a halt. 

Some time ago, for example, one of our 
factories experienced a severe flood. When 
the waters subsided and the factory was 
cleaned up and machinery put in running 
order, we found that little could be ac- 
complished until the communication. sys- 
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tem was re-established, until men could 
send and receive messages containing in- 
formation which guided operations. 

Messages must flow among men if busi- 
ness is to be done. Suppose one of you and 
I decide to do business with each other. 
The more clearly we picture in our minds 
our respective expectations of the transac- 
tion, the more accurately we reach 
mutual understanding of our agreement 
and the more conscientiously we perform 
the obligations we assume; the more satis- 
factory the deal will be for both of us. To 
do this, communications must be good. 

At this point I'd like to give you a possi- 
ble definition of the field of systems and 
procedures. Systems and procedures con- 
sists of men designing necessary messages 
and seeing that the means of transmission 
are those most suitable to get the messages 
to their destinations. Here we have men, 
messages and means. | 
anne else has defined systems and 
'? procedures as a state of mind. I like 
the idea that appears to be behind this 
definition. It seems to me to say that sys- 
tems and procedures ability is only where 
you find it. If we let our minds run over 
the people we've known in the business, 
some have abilities which we can recognize 
as helpful in systems and procedures work 
and others do not. It doesn’t make too much 
difference whether an individual is actively 
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in the field or not. If his state of mind is 
right, he’s a systems and procedures man, 
at least in nature. The higher up in our 
organizations we find these abilities, or at 
least an understanding of them, the better 
off we are. I don’t mean the management 
man who gives lip service to the idea of 
“cutting clerical costs,” but the executive 
whose eyes light up when he sees the right 
answer to a systems problem. If you have 
men like that on your management team, 
your path is easier. But anywhere we find 
these abilities they are valuable. 

Systems and procedures ability may not 
be dissected without destroying it. The 
whole may be greater than the sum of its 
parts. Let’s look at a few of the parts. 

First may I suggest that good systems 
and procedures men are characterized by 
selflessness? I mean the kind of selflessness 
which operates on the principle, quoting 
Mr. Percy, head of Bell & Howell, “That 
there’s no limit to the amount one can ac- 
complish if he doesn’t care who gets the 
credit.” To my mind this means a sincere 
willingness to give credit where credit is 
due, and to avoid, in so far as humanly 
possible, grasping for personal credit; 
rather, using the time and effort for ac- 
complishment. Such an attitude frees the 
mind of the individual for positive thinking 
and even more important conveys to the 
minds of others the incentive to work in 


the same way, so that the individual's 
effectiveness is multiplied. If you can suc- 
ceed in winning the cooperation of those 
with whom you are working on systems 
and procedures you are a long way on the 
road to a sucessful program. 

We have also to guard against giving 
credit where it is not due. In my opinion 
this is unsound in the long run. Genuine 
selflessness is the aim. 

Second, and closely akin to selflessness 
is dependence on the other fellow. By this 
I mean the quality of mind which is will- 
ing to depend on other members of the 


organization to do their jobs. I do not 


mean to forego systems and procedures 
analysis; rather in setting up systems and 
procedures to do so with the principle of 
dependence on the other fellow in mind. 

You may have seen situations where two 
departments check on each other and ac- 
tually keep duplicate sets of records in 
order that one department can make sure 
the other is doing its job. I had an experi- 
ence in one of our subsidiaries where the 
sales department received daily shipment 
reports to make sure the traffic department 
was doing its job of delivery. Wouldn't it 
have made similar sense for the traffic de- 
partment to have checked on the sales de- 
partment to make sure the sales department 
was selling properly? We eliminated the 
daily report with no harmful result. 

It would appear better in such cases to 
depend on the one department to do the 
job. If a spot audit appears necessary, this 
would be preferable to duplicating the ef- 
fort. Nothing breeds inefficiency in an or- 
ganization like everyone checking on every- 
one else. So if a project indicates that it 
puts dependence on an individual or organi- 


zation unit to do its job well, it is direc-. 


tionally right, within auditing limits. 

Third, clear objectives are characteristic 
of the men we're discussing. The prize of 
clear objectives is not easily won. 

When I was in England as comptroller 
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of our subsidiary there, the key men in the 
comptroller’s division put themselves 
through the rigors of coming up with 
simple, clear objectives. These are the ones 
developed after much thought, accumulat- 
ing ideas and opinions and stripping out 
the non-essential: 

Comptroller: To keep management to- 
gether in their financial thinking about the 
company. 

Chief Accountant: To report financially 
where the company has been. 

Forecasting Manager: To report finan- 
cially where the company is and where it 
will be up to three years in the future. 
Internal Auditor: To help to make it easy 
for people to do things right and hard for 
them to do wrong things. - 

We tested and checked these objectives 
in the fires of daily operation and found 
them good. The point is that any manager 
or systems and procedures man who puts 
himself through the mental discipline of 
coming up with simple, clear objectives 
will find the result worth the effort. He'll 
find a framework which gives him direc- 
tion. 

Last is constructive imagination. By this 
I mean the ability when confronted with 
a problem to find a way through it, around 
it or over it, the quality of mind which will 
not rest until the problem is solved. Al- 
ternately we could call this plain horse 
sense. Whatever you call it, it’s the thing 
which, when you're surrounded with all the 
facts you can find, acts like a spark to 
ignite the solution to your problem. It’s 
the catalyst which brings the other qualities 
to usefulness. 

So our man is characterized by: 
Selflessness—an ability to keep his eye 
only on the ball. 

Dependence on the other fellow. 

Clear objectives established through per- 
severance. 

Constructive imagination or plain horse 
sense. 
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_~ we find any principles which should 

characterize the messages? The first 
principle might be termed elimination. The 
message should be tested to see if it should 
be sent at all. The question asked is, “What 
basic cause makes this message necessary?” 
A search for this basic cause often will 
result in recognition of the fact that the 
message need not be sent and all attendant 
work can be eliminated. 

I'm sure that most of you have worked 
with this ‘basic cause’ question. If you 
haven't, it’s disarmingly simple. Try it by, 
say, writing on each page of your instruc- 
tions for clerical procedures, “If it weren't 
for ... (name the basic cause) this form 
could be eliminated”. You'll be gratified 
at how much of the chaff will be blown 
away. Or try it on each report as it flows 
over your desk. You'll be surprised how 
many unnecessary messages are being sent. 
This is one aspect of systems and proced- 
ures work which is explained easily to 
supervision and which will pay the greatest 
dividends if your organization is one where 
it has not been done. 

Second is the principle of good timing. 
Quick information just within the desired 
limits of accuracy is better than slow in- 
formation well within the desired limits. 

When Mr. Patterson was president of 
National Cash Register, a cost accounting 
system was installed. Trouble was it took 
weeks to get information out of the depart- 
ment. One day Mr. Patterson went to the 
department, told the bookkeepers to pick 
up their ledgers and follow him. Arrived. 
at the boiler house he asked the foreman 
if the boilers could burn the ledgers. Re- 
ceiving an affirmative answer, he had each 
clerk throw his ledger in the boiler. The 
messages had been too slow to be of any 
use. 

I was in on a problem recently where 
original estimates of comparative costs in- 
dicated only one possible answer. We were 
able to give the comptroller this answer 
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shortly before an administrative committee 
meeting. I’m not sure the subect was dis- 
cussed, but if it was, he was in much better 
shape to talk than if we'd waited for the 
final finished report which followed later. 
Our messages should be prepared with 
the principle of good timing in mind to be 
most effective. 

The third principle for messages is that 
of review. Just before passing data on to be 


used, we should ask ourselves the question, 


“Based on my knowledge of the problem 
does this information look right?” 
Shanes is a tendency, born of desire to get 

information to management as quickly 
as possible, to hit the answer on a machine 
and run for the boss’ office. If you can, 
squelch that first impulse. It will save your 
firm time and money if you take time to 
review and include in your systems. and 
procedures work time for others to do like- 
wise. I made an estimate once that possibly 
30% of clerical time is used up in effort 
caused by errors. That’s a debatable figure, 
but the figure is a substantial one. It is 
small compared to the harm done if man- 
agement acts on incorrect information. A 
vein to work in this regard is the develop- 
ment of short-cuts which eliminate detailed 
checking. 

So our messages must: 

Pass the test of possible elimination. 

Be well-timed or apt. 

Be accurate. 

What about possible principles involving 
the means of transmission? The first princi- 
ple was used originally by the armed 
services. It is the principle of calculated 
risk. Applied to clerical work this princi- 
ple is stated “if the cost of doing the work 
is greater than the probable harm to the 
business should the work not be done, don’t 
do the work.” You deliberately swallow 
small losses in the application of this prin- 
ciple. A clear example of this principle is 
the checking of seller’s invoice extensions 
and totals. There is a value of invoice be- 
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low which the cost of checking outweighs 
savings in errors found. We have one per- 
son doing what amounts to a spot audit 
of these invoices where three to four people 
would be necessary to do the job complete- 
ly. On occasion we check all invoices to 
make sure we're getting a good sample. 
The work done on the message must answer 
for itself in the scale of calculated risk. 

Second is the principle of economy of 
effort. The aim here is to transmit the 
message with the least expenditure of re- 
sources—men, money and materials. We 
should try to do this, not by driving people, 
but by careful selection of the means of 
transmission. 

Ov of the draw-backs we face in paper- 

work is what amounts to man’s near 
reverence for paper. You undoubtedly teach 
your children to handle books with care. 
It we go back in man’s history this is un- 
derstandable. Man’s earliest existing writ- 
ten record consists of two limestone tablets 
about 5,000 years old from the kingdom 
of Sumer in the Tigris-Euphrates valley. 
One contains characters and figures and is 
acknowledged as a bookkeeping entry. The 
other records the description of two parcels 
of land. Some 2,000 years later papyrus 
and ink were invented in Egypt. The 
transmission of facts and thoughts between 
generations in exact form became possible. 
When the printing press was invented in 
the 15th century, man took a tremendous 
stride forward because knowledge could 
become widespread. So we rightly stand 
somewhat in awe of paper. 

To do a good systems job in business 
we must overcome our reverence for paper. 
The important point is for the message to 
flow. Maybe a telephone call will do the 
job. Maybe the individual is close enough 
so we can pass the message on verbally. 
Maybe the message has to be written. 
Whatever the means of transmission it 
should be only enough to get the message 
across. 
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The third and final principle is that of 
flexibility. Here, I am thinking about keep- 
ing up with changes in the messages. If any 
fact or probability becomes apparent which 
might change management's thinking, our 
communications system must be such that 
it can quickly pass this information on. 

We have studied our communications 
system to make it as reponsive as possible. 
We have found that duplicating processes 
are fast, accurate and flexible, and consti- 
tute a real help in keeping the means of 
communication free to function effectively. 
On our P&L and Cash forecasts, for ex- 
ample, management accepts the forecast 
portion of the necessary form in handwrit- 
ing. Since the forms are printed on tracing 
paper, the figures can be changed and re- 
produced far more quickly than if typed 
documents were used. 

Thus the means should be looked at 
with these principles in mind: calculated 
risk, economy of effort, and flexibility. 


hat does this all add up to? What. 


I've tried to do is suggest some nuclei 
(there are certainly others) around which 
our ideas and thoughts can coalesce in the 
future to give us some guideposts in the 
field of systems and procedures endeavor. 

To recapitulate, here are the nuclei 
which, so far, seem important to me: 

Men characterized by selflessness, will- 
ingness to depend on the other fellow, 
clear objectives, constructive imagination; 
Messages tested for possible elimination, 
furnished with good timing, reviewed for 
aptness; and Means weighed in the scales 
of calculated risk, checked for economy of 
effort, flexible to meet the needs of the 
business. 

If we have such men on our systems and 
procedures work and if we keep the princi- 
ples I have suggested in mind as guide- 
posts for their efforts, we shall have taken 
strides that are directionally right towards 
keeping our company doing business on a 
sound basis. s/p/a 


Concepts of A 


» Administrative services, or administra- 
tive management, is a recognized specialty 
in many business firms today, and enjoys a 
great deal of prestige. The Vice-President- 
Administration, often schooled and experi- 
enced in the traditional field of office man- 
agement, is developing a kind of standard 
identity on a high management level which 
enables him to provide an effective staff to 
provide administrative management to all 
departments and divisions. 

What can colleges and universities do to 
help bring about more and better admin- 
istrative management? I think prestige of 
the field would be enhanced if shorthand, 
typing, bookkeeping, adding machine op- 
eration and the like were taken out of the 
field of office management, and emphasis 
placed on the administrative, rather than 


- purely office routine area. 


This concept of administrative manage- 
ment is not a vocational thing at all, it is 
management in the highest staff connota- 
tion. The management aspects, then, should 
be bolstered, and a unity provided. 


What should be included in the study 
and in the practice of administrative man- 
agement? The field is extremely dynamic 
now, and no hard-and-fast limits of con- 
tent can be set, but here are some of the 
jobs that are frequently unified under the 
administrative manager: 

Organization Planing and Control 

Communications—Wire, Mail, etc. 

Work Simplification 

Forms and Supplies Control 

Procedure Manual Control 
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f Administrative Management 


Management Information Preparation — 
and Control 

Systems Analysis 

Lateral Coordination of Policies 

and Practices 

Reproduction—Printing, Photo, etc. 
Records Management 

Stenographic Service Groups 

Reports Control 

Office Equipment Analysis and Control 
Electronic Data Processing Program 
Planning 

Operations Research Activities 
Overhead Cost Control 


The Challenge 


There are more but these comprise the 


largest area of work now in actual practice. 
The challenge of such an imposing man- 
agement package is obvious indeed; it is 
up to all of us in office management both in 
schools and in business to prepare to meet 
this challenge. 

Meanwhile, before administrative man- 
agement attains this highly idealized state, 
what can we do to enhance the field im- 
mediately? We are familiar with the prob- 
lem of communications in industry today. 
This is an immediate problem and it is a 
real problem. It occurs to me that the 
specialists who come the closest to these 
ways of treating directly with this matter 
of communications are the systems and pro- 
cedures people. Systems and procedures 
very definitely belongs not in the account- 


ing or engineering areas, but within the 


framework of the administrative services 
division. I would suggest that the very first 
thing an office manager should do to begin 


the trend toward real administrative staff 


_ management is to gather up all of the 


isolated systems and procedures activity 
and centralize it within the administrative 
services organization. If he will then rec- 
ognize that the focal point of systems and 
procedures activity is in the area of com- 
munications, he will provide a real admin- 
istrative service and will enhance his posi- 
tion quite immediately. Now there is a 
tremendous body of work and study in this 
area of better communications through sys- 
tems analysis, much too large a body to 
explore fully here. But we can recognize 
that there is a definite trend for systems 
people to move from the various organiza- 
tions where they are found into adminis- 
trative services. There is a coincident trend 
for these people to depend for the content 
of systems on the line people responsible for 
doing various jobs. The modern systems 
analyst is coming more and more around to 
the concept that he is more a communicator 
of ideas than a creator of ideas. 
Formalizing and opening up better lines 
of communications through forms control, 
procedures issuance and control, and sys- 
tems analysis, all centralized in the admin- 
istrative management area will in itself 
provide an effective vehicle for effective 
administrative staff work. What’s more, it 
will open the door to further development 
of this field into many other areas of 
scientific administrative management. 


(Excerpts from a talk by William C. Gill, 
Douglas Aircraft Co., Tulsa, Okla. at the 
University of Michigan School of Business 
Administration Alumni Conference, May 11, 
1957. Edited by R. Fraham. 
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& The major part of the total volume of 
routine data in industry is communicated by 
means of printed business forms. While 
some of this steady flow of paper is gen- 
erated to enable us to accomplish internal 
communications among the various depart- 
ments of our company, the balance of this 
vast stream of business forms is designed 
to transmit data externally, largely between 
the vendor and the customer. 

While at present practically all of the 
incoming data has to be encoded manually 
and converted to machine language prior 
to being processed electronically, there are 
some hopeful signs that in the not too 
distant future much of this manual con- 
version to machine language might be auto- 
mated. Optical and magnetic character 
sensing seem to be the most encouraging 
methods promising some relief in the fields 
of raw data origination, and conversion 
from human language to machine language. 
However, a great deal of systems and forms 
standardization in industry will have to 
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Inter-company, inter-industry exchange of business data in the 


form of machine language will result in substantial dollar savings 


precede any large-scale applications of this 
automatic encoding and conversion. 


bes sequence of information as well as 
the positioning of certain data would 
have to be standardized largely on Purchase 
and Sales Order Forms in order to make it 
feasible to employ character sensing de- 
vices that would convert human to machine 
language. While it is one thing to stan- 
dardize our own company’s forms over 
which we have complete design control 
(such as purchase order, invoice, or check 
forms ), it is quite another story when we 
try to standardize other companies’ forms, 
(such as the variety of purchase order, in- 
voice and check forms) that are sent in to 
us. However, it is just this kind of large- 
scale forms standardization that is required 
to eliminate costly manual data origination. 
The forms standardization program that 
is envisioned here would require the sort of 
universal effort that many years ago re- 
sulted in a “Universal Bill of Lading”. The 
potential rewards in terms of dollar savings 
that must result from such a_ successful 
industry-wide program are sufficiently large 
to warrant a considerable effort on the part 
of “Management Scientists” and Systems 
and Procedures Managers. 
This concept would involve a truly inter- 
industry, inter-company integrated data 
processing program which would result in 


The Coming Revolution iy 
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the interchange of business data in the form 
of machine language. Information would be 
“printed out” in human language only when 
an exceptional occurrence requires human 
judgement to satisfy the situation. 


8 forms printed in human language 

and simultaneously coded in machine 
language (perhaps by means of magnetic 
spot coding ) would represent an intermedi- 
ate stage before we could hope to reach 
the goal of eliminating business forms in 
human language altogether. Even this in- 
termediate stage would tend to reduce the 


present volume of business forms in indus- | 


try. The eventual goal would be, to have 
computers, located on the premises of 
different companies, converse with each 
other “On-Line”. This might involve trans- 
mitting order information from Company 
“A” to Company “B” and tnen by reversing 
the communications flow transmitting a 
series of invoices for accomplished ship- 
ments, from Company “B” to Company “A”. 

This type of concept is not really as 
“Blue Sky” as some people would like to 
think. Even today, in some of our service 
industries plans are afoot along similar lines. 

Recently, several railroads decided to 
interconnect their electronic Pullman Res- 
servation System so that a ticket agent at 
any one point on any one of the lines would 
have access to the Pullman space inventory 
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of the combined rail network. Plans are in 
the discussion stage to interconnect elec- 
tronic reservations systems for several of 
the larger airlines in this country to operate 
in similar fashion. 

Another plan presently in the design 
stage involves interconnecting several of 
the major brokerage houses with a com- 
puter, located at the New York Stock 
Exchange. Such a proposed system would 
enable this nation’s brokers to execute their 
customers’ orders “On-Line” automatically. 

Still another example of this kind of 
planned data interchange can be cited in 
the case of the American banking system. 


The committee on Mechanization of . 


Check Handling organized by the Ameri- 
can Bankers Association has pretty well 
finalized plans for a standardized bank 
check which would be printed in both hu- 
man and magnetic language. Eventually 
this would enable the entire banking sys- 
tem of the United States to automate check 
handling procedures. 


[' is probably the plan for automated 

check handling that will most likely 
promote the concept of standardized busi- 
ness forms for all of industry. It can be 
predicted with some certainty that while 
the clerical burden involving checking ac- 
count operation will be eased considerably 
through this type of automation, some of 
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the larger commercial checking account 
customers will undoubtedly take advantage 
of these magnetized checks to automate 
their own bank account reconciliations. 
Once the large-scale standardization of 
check handling has been accomplished, it 
is safe to assume that a check-voucher in 
machine language will not lag far behind 
the magnetized bank check. A magnetized 
invoice as an extension to the magnetized 
check-voucher principle is not too difficult 
to envision. Soon, thereafter, sales order and 
purchase order forms would become stan- 
dardized and be printed in machine lan- 
guage. 

Before too many years have passed, it 
would then seem quite reasonable to expect 
that all business forms serving the inter- 
change of data between companies would 
perhaps be printed in both intelligible hu- 
man as well as unintelligible machine lan- 
guage. It can be envisioned further that 
eventually those firms whose computers can 
accept forms in machine language on a rou- 
tine basis, would then no longer have any 
need for human language on any of the 
business forms received from other com- 
panies. At that point routine inter-company 
data exchange in machine language will be- 
come the order of the day. 

At present, at least two applications 
of inter-company business data interchange 
exist in the form of a common machine 
language: 

Recently the General Electric Company 
and even more recently Con Edison were 
cited as being the only companies so far, 
to send Form 941 data on magnetic tape 
to the proper government agency. This in- 
volves the submission of quarterly reports 
by employers of wages taxable under the 
Federal Insurance Contributions Act. It was 
stated that the government agency involved 
is now encouraging other firms to submit 
their data on magnetic tape as well. 

At the Ninth International Systems Meet- 
ing held at Philadelphia in October of 1956, 


S & P+ August 1957 


—) 


one of the several industry seminars, “Ba- 
sic Iron and Steel’, dealt with the topic of 
inter-company systems cooperation. During 
this seminar, it was stated that punched 
cards had replaced purchase order forms in 
the business activity taking place between 
Westinghouse Air Brake and the Western 
Maryland Railroad. It was further stated 
that invoice forms would also be replaced 
by punched cards in the near future. 

The kind of business systems and forms 
standardization that must have preceded 
these two successful examples of inter- 
company business data exchange in ma- 
chine language will be required of all 
American industry, if this type of data ex- 
change is to be developed on a national 
basis. The task of intra- as well as inter- 
industry systems cooperation will have to 
be undertaken by trade associations on the 
one hand, and by professional groups like 
the Systems and Procedures Association, 
and the Institute of Management Sciences 
on the other. 
7° develop this type of program, it 

is suggested that concentration be 
largely directed towards the following 
areas: 
1. Standardization of material specifica- 
tions within each industry. 

2. Agreement on and publication of glos- 
saries of standard terminology for 
each industry. 

3. Uniform sequences of information as 
well as positioning of data on routine 
business forms, such as purchase or- 
ders, invoices, etc. First, on an intra-, 
then on an inter-industry basis, event- 
ually resulting in standardized busi- 
ness forms for all of industry. 

4. Standardization on one universal ma- 
chine language for business data inter- 
change. 

Before we can hope to succeed in stan- 
dardizing business systems and forms on 
an inter-industry basis, it should be recog- 
nized that a very thorough understanding 
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of each industry’s problems is the most 
basic requirement. Probably this under- 
standing could best be gained by es- 
tablishing a special research group within 
each industry, organized along the lines of 
the American Bankers Association’s Com- 
mittee on Mechanization of Check Han- 
dling. For a period of one or two years, each 
of these groups would meet perhaps two 
days each quarter to define mutual intra- 
industry problems, with a goal of standardi- 
zation of forms, systems and procedures 
within that particular industry. Eventually, 
it is envisioned, that combined inter-in- 
dustry meetings would be held among these 
groups to discuss inter-industry systems 
cooperation especially when two or more of 
these industries carry on a large volume of 
routine transactions with each other. 


I is to be hoped that by perhaps 1960 a 

good start might have been made to- 
wards inter-company exchange of business 
data in machine language on an inter-in- 
dustry basis. This would involve the inter- 
company exchange of punched cards, 
perforated tapes, magnetic tapes, etc. If 
progress were to continue at an accelerated 
pace, it might then be predicted that by 
1961 or 1962 inter-industry systems stan- 
dardizations may have reached a_ point 
where a considerable number of the larger 
companies in diverse industries will have 
commenced to exchange business data in 
machine language. When this stage has 
been reached, it might become practical 
to establish telegraphic connections be- 
tween computers located on the premises 
of different companies to exchange business 
data in “On-Line” fashion. 

In summary, it should be stated, that 
business systems standardization must pre- 
cede inter-company exchange of business 
data in machine language, and that in turn, 
intra-industry systems cooperation must 
precede such inter-industry applications, if 
we are to proceed with a national business 
data standardization program. s/p/a 
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Worth Reading 


“They Saved Eight Days of Shutdown” 
Harry J. Mitchell, Modern Office Pro- 
cedures, March 1957. 

Describes how General Aircraft Supply 
uses photographs of visible index trays 


in their inventory process. Previously © 


ten days were needed for the inventory; 
now only two are required. About 15,- 
000 parts are involved. 

“They Hurdled the High Cost of Small 
Orders” 

Hiland W. Hall, Modern Office Pro- 
cedures, May 1957. 

A firm sending 1200 invoices monthly 
decided to use punched cards to reduce 
the cost of handling small orders. 
About half of their orders are under 
$10. A detailed description of the pro- 
cedure is given. 


“How to Make Your Forms Simple, 


Effective, Economical” 

George Biek, Office Management, 
March 1957. 

Presents many practical suggestions on 
design and reproduction of forms. Cov- 
ers equipment needs, paper choice and 
design requirements stemming from 
the reproduction process. 


puter” 
Walter R. Mason, The Office, April 
1957. 
Describes in detail how an actual pro- 
gram is written. Uses 700 words to 
explain how two figures are added in 
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continued 


Worth Reading 


a segment from a payroll program. In- 
cludes an explanation of binary num- 
bers and the address system used in 
computers. 


“Better Tables and Graphs for Stronger 
Reports” 

Morris Rudin, NACA Bulletin, April 
1957. 

Illustrated discussion of the principal 
types of tables and graphs. Best uses 
for each type are suggested. 


1 “The Necessity of Electronic Think- 
ing” B. E. Wynne 

2 “Electronic Computer—Threat and 
Opportunity” F. S. Howell 

3 “From Punched Cards to Computer” 
J. W. Schrey 

4 “Processing Our Payroll on the IBM 
650” M. E. Sterling 

5 “Processing Our Payroll on The 
UNIVAC” T. E. Aiken 

NACA Bulletin, May 1957. 

Articles 1 & 2 are primarily an intro- 

duction to the field. Punched tape 

language is discussed in detail. Article 

3 describes Magnavox Company’s ex- 

perience in a general way. Articles 4 

and 5 are detailed illustrated descrip- 

tions of procedure. 


“How a Machinery Company Re- 
designed Its Accounting System” 
Milton R. Kubik, Office Executive, 
April 1957. 

Illustrated description of how a ma- 
chine accounting system was changed 
so that the number of machines was 
reduced from six to four and personnel 
reduced from seven to four. The com- 
pany generates 3500 accounts payable 
entries a month and 5000 distribution 
entries. These are posted to 3000 ex- 
pense accounts and 200 general ledger 


accounts. The cost system generates 
1000 entries a day posted to 2000 as- 
sembly and lot cards. 


“Practical Pitfalls to Guard Against in 
Electronic Data Processing” 

Ben Conway, Office Management, 
April 1957. 
Discusses problems arising from the 
following aspects of establishing a com- 
puter system for a public utility: (1) 
Selecting personnel; (2) Preparing 
Meter Reading Cards; (3) Creating 
customer master tapes; (4) Preparing 
the billing program. ' 


“Inventory is Kept More Accurately 
and Cheaper by Bookkeeping Ma- 
chines” 

J. H. Leach, The Office, April 1957. 
Three bookkeeping machines are used 
by the Upjohn Company for inventory 
records which required four persons 
in a manual system. A ledger card is 
maintained for each part and for each 
Department using a part. About 35,000 
postings are made monthly to 3000 
cards. 


“The Real Red Menace” 

Harry H. Fite, The Office, May 1957. 
Humorous treatment of the causes of 
excess paperwork. Elaborates on the 
following “states of mind”, among 
others: The Cosigner, Let’s Not Fight 
The Problem, Gosh—Did I Forget To 
Tell You, Let George Do It, Do It © 
Yourself, Don’t be Half-Safe. 


“How to Systematize The Selection 
and Buying of Office Equipment” 
Office Management, May 1957. 
Describes the office equipment  pro- 
gram of the Home Life Insurance 


‘Company. The program consists of 1) 


evaluations of demonstrations of equip- 
ment 2) comparison tests of new items 
against similar items in use 3) detailed 
filing system for literature on equip- 


| 
i 
i 
| 
i 
| 
| 
} 
j 
i 
| 
— 
2 


ment. The program does not include 
electronic and punched card equip- 
ment. 


“Systems Planning for Computer Ap- 
lication” 

Howard S. Levin, The Controller, April 
1957. 

Describes important aspects of the 
following major phases of the evolution 
of a computer system: 1. Analyzing 
present processes and determining ba- 
sic needs. 2. Developing new system 
requirements and selecting equipment. 
3. Implementing the new system. 


“Punched Card Systems Don't Have 
to be Expensive” 

Richard Neumaier, The Office, May 
1957. 

Summary descriptions of the following 
systems using minimum tab equip- 
ment: Community Nursing Service 
Statistics, Inventory Control, Inventory 
Forecasting, Sales Analysis. Equipment 
used ranges from a self-interpreting 
punch to a combination of key punch, 
sorter and accounting machine. In 
some cases service bureaus were used. 
The author offers further details upon 
request to The Office. 


“Keeping Up With Price List Changes” 
L. A. Gowdy, Modern Office Proced- 
ures, March 1957. 

Describes International Harvester’s 
conversion from manual to tab machine 
preparation of price lists. Time re- 
quired to publish the list was reduced 
from 4 month to 4 weeks. About 200,- 
000 parts are involved. 


“How We Cut Record Posting Time 
Ten Days” 

John B. Scott, Office Management, May 
1957. 
Describes the IDP system of a furni- 
ture manufacturer with 22 warehouses 
throughout the country. The following 


equipment is used: 1) leased wires 2) 
tape producing teletypes 3) tape re- 
perforator 4) tape to card converter. 
Records are posted in 2 days instead 
of ten. A ten part form was replaced. 


“Work Measurement” 

D. A. Stivers, Modern Office Proce- 
dures, February 1957. 

Describes the work measurement pro- 
gram of the Mutual Benefit Health 
and Accident Association. Its prime 
purpose is to make it possible to 
handle peak loads without disturbing 
the normal routine. This was done by 
estimating personnel requirements ac- 
cording to department work loads and 
by creating an exchange group of per- 
sonnel. 

“Advantages of Centralized Filing” 
Dorothy S. Knight, Office Executive, 
January 1957. 

Describes Lever Brothers’ centralized 
filing system. Two thousand file draw- 
ers of material are maintained at 1 
general file station and 20 decentral- 
ized stations in the same building. 
Each month 250,000 documents are 
filed and 15,000 references are made. 
To assure prompt action on requests 
for data a conveyor system is used 
which makes a complete circuit of the 
building every 8 minutes. 


“Three Computers Speed Data Flow 
at Metropolitan Life” 

Frederick Vogel, Office Management, 
February 1957. 

Summary of applications placed on 
three Univac computers at Metropoli- 


_tan Life. About 900,000 policy trans- 


actions are processed by the computers 
each month. More than 550 different 
programs have been prepared. Over 
100 persons are involved in their Elec- 
tronic Installations Division. 


# | S & P + August 1957 


Books, Reviews 


Introduction to Operations Research, by 
C. W. Churchman, R. L. Ackoff and E. L. 
Arnoff, John Wiley & Sons, Inc., 440 Fourth 
Ave., New York, 655 pp., $12.00. 

As the title indicates this book is an in- 
troduction to operations research. It covers 
the subject well, one step at a time. In addi- 
tion to lucid explanations it presents case 
problems and formulae. This text is recom- 
mended for the initiate in operations re- 
search. 

While portions of the book are somewhat 
technical one can follow it easily. The 
authors developed the material from the 
original lectures on operations research as 
presented at the Case Institute of Tech- 
nology. 

A common conception of O.R. is that it 
deals with an overall problem. The authors 
do not fully agree with this—quoting from 
the book: 

“The systems approach to problems does 
not mean that the most generally form- 
ulated problem must be solved in one re- 
search project. However desirable this may 
be, it is seldom possible’ to realize it in 
practice. In practice, parts of the total 
problem are usually solved in sequence. In 
many cases the total problem cannot be 
formulated in advance but the solution of 
one phase of it helps define the next phase.” 
Of particular interest to systems analysts 
is the definition of this new field: 

“O. R. is the application of scientific 
methods, techniques, and tools to problems 
involving the operations of a system so as 
to provide those in control of the system 
with optimum solutions to the problems.” 
In addition to a discussion on each of the 
various phases of O. R., the last chapter 
covers the selection, training and organiza- 
tion for operations research. Each chapter 
has its own bibliography. 
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Automation in Business and Industry, 
edited by Eugene M. Grabbe, John Wiley 
& Sons, 440 Fourth Ave., New York, 630 
pp., $10.00. 

A series of lectures on automation form 
the basis for the book. The lectures were 
presented at the University of California in 
Los Angeles by prominent engineers and 
scientists. 

The book covers a wide range of subjects 
in the automation field. Some of the chapter 
titles are Feedback Control Systems, Basic 
Concepts of Industrial Instrumentation and 
Control, Analog Computers, Digital Com- 
puters, Data Processing, Manufacturing 
Automation and Economies of Plant Auto- 
mation. Charts, diagrams and photographs 
illustrate the subject matter. 

Each of the twenty-one authors has re- 
viewed automation developments in his 
special field with liberal use of examples. 
By including many contributors, a broad 
coverage has been attained. Although the 
treatment is general rather than technical, 
much highly detailed information is given. 


Industrial Organization and Management, 
by Lawrence L. Bethel, Franklin S. At- 
water, George H. E. Smith, and Harvey A. 
Stackman, Jr., published by McGraw-Hill 
Book Company, Inc., N. Y. 719 pages, price 
$6.75. 

While this book is essentially a text for 
instructional purposes, it can also serve as 
a ready reference in the executive or man- 
agement engineer's library for information 
on specific areas of industrial organization 
and management. It covers major phases 
of management production, employee rela- 
tions, personnel management, industrial 
engineering, budgeting, etc. 

Some chapters of particular interest to 
the systems man are those on time study, 
quality control, production control and 
methods analysis. Particularly noteworthy 
is the book’s 22 page bibliography of books, 
articles and visual aids. 
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Systems---After the Fact 


mM: systems men agree that the 
best way to conduct a procedures 
survey is to outline the scope and ob- 
jectives, draft a plan of action, and 
establish a completion date. To do 
otherwise would be an anathema to 
the profession. Yet here at Convair- 
San Diego, we are doing exactly this. 
The procedures group of the En- 
gineering Department is assigned, 
among other things, to develop and 
install operating procedures. These 
procedures are published as Engi- 
neering Department Instructions and 
are inserted in a loose-leaf binder 
which is called the “EDI” Manual. 
The manual is distributed to all levels 
of supervision for information, guid- 
ance, and compliance. 
_ Anyone in the Engineering Depart- 
ment can request that an EDI be 
published for dissemination. When 
this happens, the procedures group 
is contacted and an analyst is as- 
signed to the job. The proposed EDI 
is discussed with the person and su- 
pervisor concerned. The requester is 
asked to submit a rough draft of the 
proposed EDI to the analyst. The 
draft is reviewed, researched, and re- 
written into the proper style and for- 
mat. The revised draft is forwarded 
to the requester for further review, 
comment, and/or coordination. When 
this is completed, the analyst reviews 
the draft again for further revisions, 
if any, and gives the draft to the 
typist for typing onto a duplimat. The 
duplimat is reproduced, and sufficient 
copies are run off for distribution to 


all levels of supervision for insertion 
in the manual. The EDI now be- 
comes official. 

This is what we call “Systems— 
After the Fact” approach. It now falls 
upon the supervisors concerned to call 
the new EDI to the attention of their 
respective personnel. No attempt is 
made to conduct a full-scale survey. 
Neither is an attempt made to sell 
the proposed procedures to the oper- 
ating activity. Their supervisors have 
already approved the proposed EDI. 

The advantages derived from this 
approach are man-hour savings in that 
the time of the analyst and the operat- 
ing people are not taken unnecessari- 
ly. This also makes for better staff- 
line relationships since the operations 
are not interrupted by staff visits. It 
also strengthens supervision as _re- 
sponsibility is placed upon it for 
adopting and installing the procedure. 
Accountability is also pin-pointed as 
the supervisor is responsible for in- 
suring compliance since he is the one 
who develops the procedure while the 
analyst serves merely as a catalytic 
force to formalize the EDI. 

The observations made here are 
that it is impossible to set forth ac- 
curately the exact working procedure 
to be followed by a systems man. It 
depends on management and organi- 
zational climate. Each approach must 
be treated individually according to 
the known variable factors and the 
ingenuity of the systems man.—By 
Lem F. Thom, Convair-San Diego, 
Calif. s/p/a 
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On Systems Education 


EYOND A FEW Courses in such fields as office management, business administration 
and accounting systems, the college curricula of the thirties and forties offered little 
to whet the professional interest of the prospective systems analyst. But as we move 
into the late fifties, with a growing awareness of the huge size of our clerical work 
force and the looming image of the automatic office, the tide has been running strongly 
toward the enlargement of systems education in the colleges and in special programs 
and seminars. The demand has been created by those already established in systems 
work who want to broaden their backgrounds, and by business executives looking for 
better basic training in the thousands of young men and women they hire each year 
to handle systems work. 

Even so, the development of systems curricula in colleges may still be described as 
quite “spotty”. Most systems courses are offered as electives, and few colleges have 
recognized “Systems and Procedures” as a specialized field consisting of a well-rounded 
course of study in techniques and related disciplines as prerequisites to a degree in this 
field. 

The need for a better definition of the systems curriculum was pointed up at the 
Round Table on Systems Education held in conjunction with SPA’s International Sys- 
tems Meeting in Philadelphia last year. To fill the yawning gap which was revealed 
in the discussion of the subject by representatives of more than a score of universities, 
institutes and business groups, SPA through its national education committee, headed 
by William B. Worthington, is mapping out a detailed “Systems Institute” program 
consisting of 34 major systems education topics which can serve as starting points in 
defining the content of specific courses. Most of these topics have been assigned to 
one or more individuals to work out, and some preliminary write-ups have already been 
circulated within SPA. It appears certain that, as a result of these efforts, the second 
Round Table on Systems Education, to be held at the time of the next International 
Systems Meeting in Los Angeles next October, will find much of the groundwork al- 
ready laid to enable it to take decisive action in stimulating some rapid and far-reach- 
ing developments in the field of systems education. 
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